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“per 100 mm as the rate increased to 25 ra/hr.” With increasing specific heat 
input the amount of porosity increases sharply, especially in'welds on ae O 
pickled sheets. With BT-15 sheets cleaned with a wire brush anincrease 
of heat input from 200 to 300 cal/cm increased porosity from « 5to-« 25° — 
“pores per 100 om, while with sheets degreased, pickled, and wire brushed. 
=} “the same increase in heat input increased porosity from 30 to Well over 80 —~ 
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Instrument for measuring the vertical component of the electrostatic 
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TITLE: Argon shielded are _welding!of 1Kh18N9T steel tubes in fixed position with: a 
out backing 4% AGS . aes os 


ee . SOURCE: - Svarochnoye proizvodatvo, no. 8, 1965, 18-20 


TOPIC TAGS: arc welding, stainless steel, stainless ales. stainless steel | : a 
welding, tube welding .- Oe fo. 


by argon shielded are welding without backing. It was found that under strictly .. E 
maintained conditions, sound joints with uniform penetration can be produced. It: | °.. J 
was determined experimentally that the highest quality joints were obtained at a = j.-. 
groove angle of 90° anda root face of 1.5 um for tubes 20 mm in diameter with a9 © |)..." 
3 nm wall thickness, and at a root face of 2.5 mm for tubes 34, 46, 58, and 76 om. | 
in diameter with a 5 mm wall thickness. ‘o ensure uniform penetration on the root; 
aide of the weld, the are current and travel rate must be closely controlled: res |... 
duced or increased depending on the veld position.. For example, for atube 20min fi 
* Cae welding of the root pasa begins with a current of 100 amp and ends ~~ | >." 


ABSTRACT: An attempt has been made to join small-diameter tubed of 1Kh1 8x97 steed 
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TITLE: Nickel=-base allo ay Claas 40, No. 177073, {announced by the | 
Central Scientific Research Institute of Ferrous Metallurgy im, , 
I. P. Bardina (Taentral nyy nauchno-{ssledovatelakiy institut chernoy 


metallurg 


SOURCE; ‘Byulleten" tzobretenty 4 tovarnykh znakov, no, 24, 1965, 71+72 


TOPIC TAGS:- alloy, nickel base alloy, molybdenum containing alloy, 


chromium containing alloy, aluminum containing alloy, copper containing 
alloy ee . oe 


ABSTRACT; ‘This Author Certificate introduces a Ni~base alloy containing 
20-28% Mo. In. order to improve the physical and mechanical proper=_ 
ties, 110% Cr, 0.552 Al, and 0.52% Cu are added, - (WwW) 
ay a arr : 3 my ; 
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AUTHOR: Frolov, V. V. (Doctor. of technical sciences); Gorshkov, A. I. ceauiidety oF 
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ORG: none | . : a Es 


: Vv : 
TITLE; Effect of hydrogen on the formation of porosity during argon-shielded arc 
welding of titanium A iy 


\ 


SOURCE: Svarochnoye proizvodstvo, no. 6, 1966, 7-10 


TOPIC TAGS: titanium alloy, titanium alloy welding, argon shielded welding, alloy 


weld, weld porosity, hydrogen porosity, arc welding/VT1-2 alloy, VT14 alloy, VT15 
alloy . 


ABSTRACT: The relationship between porosity formatfon aakad iffusion in 
titanium alloy welds has been investigated. VT1-2,; VT14, and VT15 alloy sheets 2.5, 
3.0, and 1.2 mm thick were welded under the followirg respective conditions: current 165 
250 and 110 a, are voltage 10, 11 and 8 v, and welding speed 0.4, 0.4 and 0.7 cm/sec, 
The experiments showed that the maximum desorption,/Of hydrogen occurred in the front 
part of the melting pool; Desorption of hydrogen“prevailed upon diffusion at all 
concentrations of hydrogen in titanium. Diffusion! of hydrogen depends on the heat 
input: an increase of heat input from 300 to 900 kg-cal/cm increased the volume of 
diffused hydrogen from 2.11074 to 16+107% em? and the weld porosity about 8 times. 
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i| TITLE: Elect ron-bean weldin of VT15 titanium all 
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:| SOURCE: Svarochnoye proizvodatvo, a 11, 1966, 23-2 


TOPIC TAGS: velding, ‘titanium alloy, titanium alloy welding;’ electron beam welding,’ 
‘|weld property, heat treated weld property/VT15 titanium alloy : aed 


| ABSTRACT : Peopertiea of digck coe Ween welds in VILS titanium alloy sheets 3—6 mm 
.| thick were investigated and the effect of heat treatment conditions was analyzed. ; 
‘|Weld properties were found to vary widely, depending on gas and impurity content and {> 
the thickness of the sheet. Properties of welds in as-welded condition (tensile e 
strength 93.8—99.0 kg/mm, bend angle 65—-75°, for 3-mm sheets) were close to ie 
<j those of fully annealed base metal (tensile strength 99.1 kg/mm? , bend angle 126) . 

| The subsequent heat treatment (annealing at 800C for 10—20 min and water quenching): 
"..| followed by aging (15 hr at 500C and 15 min at 560C) raised the weld tensile ; 

is 1 strength to 126— 155 kg/mm?,. but reduced the bend angle to 4—14°. Welds aged at. 

+ 1450—500C for 16—20 hr have maximum strength, but their ductility drops to a 

- 1minimum. <A satisfactory combination of strength and ductility is obtained by 
-+|shortening the aging time to 6—10 hr. / The low ductility of base metal and welds’ 1 
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Ave AUTHORS : a ~Yuganov,; YesM., Kas'yan, I.1., Cherepakhin, M.A. 
oe a and Gorshkov, A.L.- . ee <n + 
erm. On some ‘responses of human subjects to sub-gravity x 
a “... - conditiong  ° : ese ae ee 
SOURCE: ere Problemy kosmichesloy biologii. v. 2. Ed. by . Sisa- - , 
c ~ Ikyan and V. Yazdovskiy. Moscow, Izd-vo AN SSSR, 1962, 
| cee Hat cea ee ee 
WEXTE: or this article vag presented at the 10th European Con-  _ : 


gress on Aviation and Space Medicine, Yaris, 26-50 September, 1961. } ae, 
The authors investigated the nature of sensory response and the de- pe 
gree of change of: some motion indicators of human subjects under 

sub-gravity conditions. .'the experiments were conducted during para~ : 
bolic flight with weightlessness periods of up to 35~45 sec. An io 


anilysis of the experimental material showed that all the. subjects . 
can be divided, from the point of view of their sensory response, ees 
. into 3 groups: ) those subjects whose general state did not aa 5 
SG arG M/s ea ee ee ice eB re oa Bie 
ers 
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‘Gat some” responses” ae - D405; 


301. 


- dorate or: who even exp erietced: a feeling “of relief or ‘Gouore: 

-. b) those who were. disoriented and could — no loner properly. respond 

~= to-environment 3 = however, after -12-15 trials of pe taitleseness) they: 
y lost their 
working capacity; in these cases 20-30 periods of weightlessness 
were necessary for their adaptation. It is noted that this is but 
a ffoneral scheme , applicable to short periods of weightlessness only. 
in “the experiments, the muscular foree of the hand was measured and: 
the possibility of making and sustaining a prolonged effort waa — 
analyzed. In 266 measurements on 26 subjects it was found that the 
muscular foree of the hand decreasec (in 82% of the cases) from 
45-65 keto 4-22 kg. a special dynemograph with visual control was. 
used in the experiments. “It was found that in the first seconds of -. 
weichtlessness the muscular force underwent fluctuations ranging 
from 0 to 400 gm. It-can be assumed that in operating the control 
levers, designed for a force of up to 400 gm, the accuracy of the 
muscular effort during the. transient periods can vary considerably; 
this can prove a major Eactor in equipment control on board space’ 
ships .- Conclusions: From. ne port bead view of sensory response, 
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Cn sone responses ...5 - 20: - _-D405/O0350L 2 
“all human. subjects can be divided into 5 groups. At the initial 
stage of weightlessness, various changes in motor-force indicators 

are observed, Weightlessness is accompanied by regular changes in 

the bioelectric activity of the neck muscles that manifests itself ae 
by a narked drop in biopotential amplitude (from 40 to 25 microvolt)i 
Paravolic Slights on ‘aircraft can. be used not only for weightlessness . 
experiments, but also for space flight. crew selection and training. 

The majority of selected subjects do not experience sensory ill- 

effects under weightlessness conditions. There are 4 figures. 
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‘ AUTHORS Yuganov, Yeo: Me; Sidel'nikov, I. Ae3 Gorshkov, A. Ie3 
Kas‘yan, I. I. 


‘TITLE: Sensitivity of the vestibular analyzer and sensory reactions 
of man during short-term weightlessness 


t 
IsOURCE: AN SSSR. Izv. Seriya biologicheskaya, no. 3, 1964, 369-375, 
“yore ‘TAGS? “wetghtiessness, vestibular analyzer, parabolic flight, 


-gotation, Coriolis acceleration, postrotational stability, nystagmus: - 
‘on : areas 


: sears Nae 3 satel etearte wea Se eres as hfe Geo 
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: : i 
‘ABSTRACT: Research on weightlessness has established that all per- 
gons may be classified into three groups on the basis of vestibular- 
sensory reactions. Group I consists of persons who can stand weight- 
lessness without deterioration of general well-being or loss of work 
capacity. Group II consists of persons who suffer from illusory sen= 
sations concerning the orientation of their bodies in space. Group 
TII consists of persons in whom adverse reactions appear rapidly aad 
lead to the onset of motion sickness (nausea, vomiting, etc.), and 
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‘Group II persons manifest spatial illusions, an increased sensitivity 
:of the vestibular analyzer to adequate stimuli, and a fairly pro= 
‘nounced inhibitory effect on the vestibular analyzer by other ana= 
‘lyzer systems. Persons from Group III are characterized by high 
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1 quar: Yaganov, Yeo Hes Gorse, Ac Ee "Ee 
at TITLE: Excitability of the vestibular apparatus in man during brief exposures _ 

‘i tq weightlessness L Seteedue “ARS : nae ae 


: aa - SOURCE: AN SSSR. Otdeleniye piclogicheskikh nauk. Problemy® koenicheskoy 
; jt biologi, ve 3, 1964, 167-175 ; ; 


111 TOPIC TAGS: weightlessness, parabolic flight, 
space flight, ‘yveatibular apparatus, .otolith 

:|{ ABSTRACT: Volunteers were exposed to brief (20-30 sec) periods of weightlese- ||. 
ight in aircraft. In addition, the subjects were exposed : 

Jerations while flying along parabolic trajectories or during i 

the subjects’ vestibe 


und testa. During brief periods of weightlessness et 
Coriolis accelerations, and galvanic port 


i! wlar lability to angular accelerations, 

} gurrent was lower then in controls.  Weightlessness did not inhibit the otolithic — ' 

1) function, although otolithic impulses were powerful inhibitors of the normal =, / 
h? function of eenicirculer canals. _ 7 i rk re ke : 
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VOLYNKIN, Yu.sM.; ARUTYUNOV, G.A.; ANTIPOV, V.V.; ALTUKHOV, G.V.; 
BAYEVSKIY , R.M.3 BELAY, V.Ye.; BOYANOV, P.V.; BRYANOV, i. I.3 
VASILYEV, P.V.; VOLOVICH, V.G.3 GAGARIN, Yu.A.; GHVIN, A.M; 
GORBOV, F.D.; GORSHKOV, A.I.; GUROVSKIY, N.N.; YESHANOV, N.Kh.; 
YEGOROV, A.D.; KARPOV, Ye.A.3 KOVALEV, V.V.; KOLOSOV. °.A.; 
KORESHKOV, A.A.3 KAS'YAN, 1.1.3 KOTOVSKAYA, A.R.3 ¥ALIBERDIN , 
G.V.3 KOPANEV , V.I.3 KUZ'MINOV, A.P.3 KAKURIN , L.J ; KUDROVA, 
R.V.3 LEBEDEV, V.I.3 LEBEDEV, A.A.; LOBZIN, P.P.; MAKSIMOV, 
D.G.3 MYASNIKOV, V.I.; MAIYSHKIN, Ye.G.; NEUMYVAKIN, I.P.; 
ONISHCHENKO, V.F.3; POPOV, I.G.; PORUCHIKOV, Ye.P.; SIL'VESTROV, 
M.M.; SERYAPIN, A.D.; SAKSONOV, P.P.; TERENT'YEV, V.G.; USHAKOV, 
A.S.3 UDALOV, Yu.F.3 FOMIN, V.S.; FOMIN, A.G.3 KHLEBNIKOV, G.F.; 
YUGANOV, Ye.M.; YAZDOVSKIY, V.1.; KRICHAGIN, V.1.; AKULINICHEV, 
I.T.3 SAVINICH, F.K.: STMPURA, S.F.; VOSKRESENSKIY, 0.G.; 
GAZENKO, 0.G., SISAKYAN, N.M., akademik, red. 


{Second group space flight and some results of the Soviet 
astronauts! flights on "Vostok" ships; scientific results of 
medical and biological research conducted during the second 
group space flight] Vtoroi gruppovoi kosmicheskii polet i neko- 
torye itogi poletov sovetskikh kosmonavtov na korabliakh 
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii, 
provedennykh vo vremia vtorogo gruppovogo kosmicheskogo poleta. 
Moskva, Nauka, 1965. 277 pe (MIRA 18:6) 
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| AUTHOR: Gorshkov, A. I.; Ignattyev, V.1I.; Yashukov, V. P. _P 


; : 
ORG: Physico-technical Institute, Academy of Sciences SSSR (Akademiya nauk SSSR, Fiziko- 
tekhnicheskiy institut) 
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| TITLE: Instrument for measuring the vertical component of an electrostatic field am . 


SOURCE:, AN SSSR. Izvestiya. Fizika atmosfery okeana, v. 1, no. 10, 1965, 1099-1100 


TOPIC TAGS: electrostatic field, atmospheric physics, electric measuring instrument 
= t 
ABSTRACT: The authors describe an eleftrostatic eee measuring the electrostatic 
field in the atmosphere)’which consists oftan external sensor and cathode followers, a radio 
unit, a recorder, and plate and filament rectifiers. The measuring and shielding four-section 
plates are chrome plated and polished. The reference voltage for the synchronous detector is | 
produced by an auxiliary electrostatic generator. The shielding plates of both generators are 
‘“yotated at 3000 rpm. The radio unit consists of a three-state amplifier of the main signal, a 
reference voltage amplifier, and a synchronous detector, The instrument measures the field 
within 210 V/m over the entire scale ata mininal amplification factor and 57 V/m at a maximal, 
- amplification factor. The accuracy of the measurements is +1V/m. The inertia of the flux- 
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_meter permits recording, practically without distortion, the magnitude and front of variations: 
‘ of the electrostatic field with a duration of 1 sec and amplitude of 10 V/m. The electrostatic y 
 fluxmeter was used for prolonged measurements of the field under good weather conditions in ™ 


'1963—1964. Orig. art. has: 3 figures. eu aes gin et, ES 
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AUTHOR: Gorshkoy, A. I.; Ignat 'yev, V. 1.; Lavrent'yev, G. Ya.; Stefanovskiy, A.M,; 
Yashukov, V. P. - : : 5s 
ORG: none ; B 


vy 
TITLE: Effect of meteor streams on the Slectrical field of the atmosphere 
SOURCE: AN SSSR. Izvestiya. Fizika atmosfery i okeana, v. 2, no. 3, 1966, 316-319 
TOPIC TAGS: meteor, atmospheric electricity, electric field 


ABSTRACT: Data on measurements of the electrical field of the atmosphere enabled the author: 
to study the effect of meteor streams on this field. The results of measurements of nine geo- 

physical stations were used, The data on the electrical field of the atmosphere were analyzed 

by calculating the mean diurnal and mean monthly values of the field from the data of each geo- 
physical station, These values were averaged for the three years of observations (1957—1959). 
Then the variations of the field, i.e., the differences between the mean diurnal and mean month» ° 
ly values, were calculated. The calculated values and the change in the number of meteors for 


ly showed that the Perseid meteors did not affect the electrical field of the atmosphere. An 
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increase of the field during the passage of meteors was noted only for the more powerful 
streams, such as Geminid and Quadrantid. tlowever, the dispersion of the data did not permit 
considering this conclusion sufficiently reliablo, Therofore the corrclatton method of analyz~ | 
ing the experimental data was used to elicit the assumed relation between the changes of the 
electrical field and the number of meteors. The confidence interval was also calculated for 
each stream. The correlation coefficient-stream intensity curve, for which the 10-min value 
of the number of meteors was taken, showed that for the most powerful streams the correla- 
tion coefficients had essentially positive value. Thus, statistical analysis of the results of 

the measurements showed with sufficient reliability that powerful meteor streams affect the 
electrical field of the atmosphere at the level of the earth. A detailed study of the relation- 
ship between these two phenomena and an explanation of the mechanism of this relation is 
needed for the final solution of this problem. Orig. art. has: 1 table and 3 figures. 


SUB CODE: 03,04/ SUBM DATE: 02Jul6é5/ ORIG REF: 006/ OTH REF: 000 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000516320005-9" 


_PREROVED FOR Renee dat Red ie chee CIA-RDP86- 00513R000516320005- a 


OD ER TRAE ets me 


easy ednc: S07 WEY eae ee 


GONCHAROV, Ve Pes ‘GORSHKOV, A. Kes BABAYAN, A.T, 

165, 

(MIRA 18:6) | 
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geofiziki. 


Hydraulic fracturing in gas wells. ‘Gane delo no.5310-12 
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(Machinery and apperatus for unite separating air by the method 
of deep refrigeration; atlas of designs] Mashiny 1 apparaty 
ustanovok razdeleniia vozdukha metodom glubokogo okhlazhdenija; 
atlas konstrukteii. Pod red. 1,P.Usiukina. Moskva, Gos-nauchno- 


tekhndgd-vo mashinostroit.lit-ry, 1959. 169 Pe (MIRA 1323) 
(Ganes--Separation) 
(Refrigeration and refrigerating machinery) ¢ 
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Yialov. Pod red. N.V. Belova. Moskva, Gosstroiizdat, 1962. 158 p. 

(MIRA 16:3) 
1. Akademiya nauk SSSR, Komitet molodykh spetsialistoy na ob- 
shchestvennykh nachalakh, 
(Building materials industry) 
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Continuous harvesting of grain. Mekh, sil', hosp, 12 


Je ‘61, (MIRA ges) 
1. Ukrainskiy nauchno-issledovatel'skiy institut mekhanizatsii i 


elektrifikateii sel'skogo khozyaystva, 


(Grain—Harvesting) 
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Status of the eruptive fracture of the Koryakskiy Volvano 


on April 7, 1962, Biul. vulk, sta. no. 36:37—38 '64, 
(MIRA 17:9) 
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Name: GORSHKOY, ALT, 


Author of book, “Radio Amateur Handbook.” This book was paged on 
questions sent by amateurs to the radio consultation bureay. 

The questions and answers are arranged according to Subject 
matter such as: receivers, tubes, loud Speakers, sound 
recording equipment, powar Supply, ete, In addition, Schematic 


Circuit arrangements of factory type Pecelvers with data is 
included. 


“9 at 
REF: ROP SH15-16, P.96, 1938 
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Coils, Inductance 


. “"Esay Method for Calculating the Inductances of Coils, 
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"Radio" No 2 
i: as Describes simple method to make subject calculations. 
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pressors, fuel supply, water supply] Blektrosnabshenie, snabshenie 
szhatya vosdukhon, teplosnabshenie, vodosnabzhenie stroitel stva, 
Izd.2-0e. 1952. 93 p, (Microfile] (MIRA 9:1) 


1. Veesoyusnaya kontora tipovogo proyektirovaniya i tekhnicheskikh 
issledovaniy, 


(Building) 
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AUTHORS: Braginskiy, V.B., Gvozdover, S.D., Gorshkev, A-8., snd 


Trofimenko, I.T. mma. 


TITLE: Mutual synchronization of reflex klystrous without producing 
amplitude and frequency discontinuities. (Vzsimnaya, 
sinkhronizatsiya otrazhatel'nykh klistronov bez skackkev 
amplitudy i chastoty.) 


PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.II, Nr 8, 
pp-1048--1052 +1" plate (USSR) 

ABSTRACT: One of the shortcomings of reflex klystrons is 
comparatively narrow tuning range. It has been 
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however (Ref.1) that it is possible to operate these 
klystrons in parallel, tnus widening their ¢tperating range. 
In the following it is proposed to carry out a more 
tailed investigation. The experimental system, shown in 
Fig.1, consists of two reflex klystrons having operating 
frequencies fy and f, and operating roltagss Ly and 
u, such that f,~f,=Af and u,-u, “Gu where At 
and Au are comparatively small quantities; the kiystro 
have @ coupling coefficient k . Fora given paixr cf 
klystrons, Af , Au and k are well defined qnantities 
Card 1/3 The process of synchronization can be representei a3 85 
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‘Mutual Synchronization of Reflex Klystrons Withsuz Produ: 
Amplitude and Frequency Discontimuities. 


diagrammatically in Fig.2. Experimental investigation yas 
carried out on two klystrons operating cn wavs Wene ihe tn 
the vicinity of 10 cm and their resonatczs hed auat 
factors of the order cf 200, It was found that cu 
the permitted values of Au, Af and x , ths operas § 
of the klystrons is accompanied hy the dlevontimaities of 
amplitude and frequency, such a3 shown in Fig.3B, while 
within the range of the permissible values tacir cperation 
proceeds smoothly (see Fig.3a). The results -sn be Yep. 
resented as shown in Fig.4, where the synchronous opergey-- 
ion of klystrons is represented in the Au -versag Af 
plane. It 1s seen that for very low soupling crefflcients, 
such as Qk<0.,014 where Q 18 the quelity facte ef a 
klystron, the synchronization {s almost impsssible. An 
increase in k lends te a continuous synchronizes ion bue 
only over a certain range of the values cf Au and AL 
For values of Qk&>3 the coupling becomes crereriSissl — 
and amplitude and frequency jumps occur, The catput pewer 
as a function of output frequency for a pair of Ielysttons 
Card 2/3 is shown by two experimental graphs Biven in Fig,5, It is 
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Mutual Synchronization of Reflex Klystrons Without Producing 

Amplitude and Frequency Discontinuities. 

= seen that it is possible to obtain an almost constant 
output power over detuning ranges..of about 40 Mc/s, 
There are 5 figures and 4 references, of which 2 are 
Siavic., ' 

_ ASSOCIATION: Department of Physics of the Moscow State University imeni 

x M.N.Lomonosov, (Fizicheskiy Fakul'tet Moskovskogo 

Gosudarstvennogo Universiteta im. M.V. Lomonosova) 
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consists of: 1 ~ electron gun; 2 - electron beam; 3, 4, 5 
and 6 ~ delay helices and 7 - collector. The Signals to be 
amplified can be applied to the inputs of various helices; 

in the same way, it is possible to effect mixing or multi- 
Plication. The Separate portions of the tube can be bridged-over 
with external feedback circuits. The preceding "“etages" can 

be used for injecting the Signals which intersect with the 
oscillations of the System. It is Possible to eliminate almost 
completely the effect of the oscillations on the signal. A 
TWr with Separate helices should, therefore, result in a 
flexible device permitting an efficient mixing of signals 
and it should have Some advantages as compared with. 
klystrons (Ref. 1 .. Ye.N. Bazarov, M.Ye. Zhabotinskiy, 
Radiotekhnika i elektronika. 1956, 1, 680; Ref. 2 - H. Lyons - 


J: Appl. Phys., 21, 59, 1950). A regenerative frequency- 


of tube were investigated experimentally. The reger.erative 
frequency~divider or mixer gave a division ratio of 3:4, the 
input frequency being 4 200 Mc/s; this tube was in the form of 
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a two~helix TWI. The first helix of the tube was used for 
wideband amplification (bandwidth of 600 Mc/s) of signals at 
frequencies around 4 000 Mc/s, while the second helix was 


excitation. The difference-frequency signal was obtained by 
means of a coaxial cable, which was matched with the output of 
the second helix. In the design of this frequency-divider or 
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function of the input frequency f Signal and the difference 
frequency f, e The local oscillator frequency for the 
experiment illustrated in this figure was fe = 4 225 Mc/s; 


the collector current for the Curve(a) was 1.1 mA and for the 
other curve it was 1.8 mA. It was found from the experiments 
that the value of the transfer coefficient increased with 
increasing collector currents; however, at comparatively large 
currents it was possible to observe the regenerative effect. 


exceeded the gain of TW. in both the helice by at least 5. db. 
It had been shown earlier by one of the aufhofs/ (Ref. 7 - 
Radiotekhnika i elektronika, 1960, 5, 1736) that the parametric 
effects could play a significant part in the operution of a 
TWT mixer. The differ ence-~frequency of the mixcr corresponds 
to the differenc e-.frequency of a travelling-w-.ve parametric 
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amplifier. In fact, the parametric~amplification conditions 
represent an optimum for a TWT mixer. Consequently, the 
magnitude of the mixer transfer coefficient can be estimated 
on the basis of the formulae derived for the parametric wave~ 
guide amplifying systems (Ref. 5 ~ P.K. Tien - J. Appl. Phys., 
29. 1958, 1347: Ref. 6 -W, Loisell, G. Quate - Proc. IRE, 46, 
707, 1958; Ref. 8 ~ W. Loisell - Je Electron. and Control, 6, 
lL, 1959). However, the overall transfer coefficient in an 
actual TWT mixer is determined by the. frequency-.onversion 
process as well as the gain in the first and Second helices. 
The second divider is based on the resonance of the second kind 
and the harmonic locking effect. An experimental tube of this 
type was constructed. The first helix of this tube was used 
for injecting the Signal to be divided into the electron beam, 
the frequency being 2f = 6 000 Mc/s; the second helix formed 
a delay system with an external feedback and was tuned to the 
frequency of f = 3 000 Mc/s. The frequency of the oscillator 
Wes primarily determined by the resonance frequency of the 
resonance circuit in the feedback loop, which suppressed the 
Card 5/8 
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undesired oscillation modes. Depending on the damping of the 
attenuator, which was connected in the feedback circuit, the 
operating conditions of the TWIcould be such as to produce 
oscillations or potential instability (resonance of the second 
kind). This system has two advantages as compared with a 
klystron divider: 1) the signal to be divided is introduced 
into the electron beam by means of a separate helix and this 
results in an efficient: interaction between the Signal and the 
tube and permits a 40-50 db decoupling between the tube and 

the signal source; 2) the relative frequency drift of the 
divider can be made smaller than in the ,lystron. In particular, 
this drift can be made as low as 3 x 10 if the tube is 
Supplied from a battery and the effective quality factor of its 


resonator is a, = 3x 10° ‘ The above results show that 


TWT frequency~dividers with separate helices have considerable 
advantages: in particular, it is possible to obtain large 

operating bandwidths. On the other hand, it should be pointed 
out that the harmonic locking effect and the resonance of the 
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n-th kind is probably of little use in practice since this 
type of frequency-division can be efficiently performed by 
Semiconductor diodes with nonlinear capacitance (Ref. 10 - 

D. Leenov, A. Uhlir - Proc. IRE, 47, 1724, 1959). The authors 
express their gratitude to D.K. Akulina for great help in this 
work and for discussing the results. The authors also thank 
5.D. Gvozdover for his constant interest in this work. 

There are 5 figures and 11 references: %3 Soviet and 8 non- 
Soviet. Two of the four latest English-language references 
not quoted in the text are: Ref. 3 - Rs. de Grasse, G. Wade - 
Proc, IRE, 45, 1013, 1957 and Ref. 9 - C. Page, Proc. IRE, 
46, 1738, 1958. 
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TEXT: The phenomenon of parametric regeneration which was first 
investigated by L.I.Mandel'shtam and his associates (Ref .1) in 
systems with lumped: constants may also occur in wave systems 
(Ref.2). The considerable interest in wave systems with 
modulated parameters is due to the prospects of building stable 
amplifiers and frequency converters with a very wide band which are 
simple to tune and are unidirectional, In principle, it is 
possible to obtain in the wave systems noise characteristics which 
are the same as those obtained in parametric circuit amplifiers, 
One of the possible variants of wave systems with modulated 
parameters are wave systems with long electron streams, First, a 
freely drifting beam of electrons represents a form of transmission 
line; modulation of the current density by a strong pump signal is 
Card 1/5 = 
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analogous to some extent to the modulation of the distributed 
parameters of a transmission line (Ref.3 and 4). Another 
example of a waveguide system in which the modulation of the 
density of the electron beam can lead to parametric effects is a 
system consisting of a beam of electrons linked with a delay 
system, Wave systems with long electron beams are at prasent one 
of the most suitable fields for studying parametric phenomena in 
wave systems, since it is difficult to produce purely 
distributed wave systems with semiconductors and ferrites, In 
this paper the results are briefly described of experiments on 
parametric amplification and transformation of the frequency in 
wave systems with long electron beams in which the interaction 
of the electrons with the high frequency field in the 
longitudinal direction is utilized (see also earlier work of 
the authors, Ref.5 and 6). The experiments were made in the 
-centimetre (f, % 3000 - 3500 Mc/s, frequency of fy * 6000 Mc/s) 
-, Gnd the decimetre (f,2 1000-1800 Mc/s, fg 2 3000 - 3500 Mc/s) 
7 Tanges, In the experimental set-up both the pump source and the 
signal were introduced into the electron beam by means of sections 
of helical lines, The main beam of the electrons first passed 
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through the first helix in which it was modulated by the pump 
signal and then into the second part of the tube where it 
interacted with the signal, The interaction was realized either 
in a drift tube (for feeding in and for extracting the signal, 
small sections of helical lines were used) or in the helical line, 
The power of the pump signal at the input and the output of the 
first helix was monitored; measures were provided for filtering 
the pump signal on the indicating apparatus. The block 
schematic is given. The parametric amplification was clearly 
observed in systems of both types for powers of the pump source 
varying between 200 pW and 1W. A common feature was the very 
wide band of the parametric amplification, Thus, in the 
decimetre range, the amplification was in a band of about 500 to 
600 Mc/s with very little change in the gain for the band of the 
pump source of 200 to 300 Mc/s. In conclusion, the following is 
stated. Parametric amplification in wave systems with electron 
beams extends over a very wide band; for pump signal powers of 
10 to 100 mW in systems with lengths not exceeding the dimensions 
of ordinary TWT, a real gain of about 20 db and more can be 
achteved,. Comparison of the experimental data with results of 
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